. Pretreatments of the photoluminescence spectrum for Raman spectrum analysis Dark count of the photo-detector was subtracted prior to the acquisition of raw photoluminescence spectra ( Fig. 1C in text) . In each raw spectrum, 16 points at which Raman signal was small were selected (the wave numbers were 560, 656, 710, 738, 772, 800, 906, 994, 1014, 1140, 1192, 1388, 1518, 1728, 1772, and 1790 cm -1 ). Raw signals at these points were connected linearly as the background autofluorescence spectrum. (A) A typical raw spectrum (line) and its autofluorescence background spectrum (dotted line) are shown. After subtraction of the autofluorescence spectrum from the raw spectrum, the remaining spectrum was vector normalized for 616 points (2 cm -1 /pint) from 560 to 1790 cm -1 (Fig. 2C) . The normalized spectra were used for Raman spectrum analysis. (B) Randomly selected 25 spectra after autofluorescence subtraction (before vector normalization) are shown among total 243 spectra obtained from cells at various days of differentiation. (The same set of spectra as shown in Fig. 2 is shown.)
Supporting Figures Figure S1. Pretreatments of the photoluminescence spectrum for Raman spectrum analysis
Dark count of the photo-detector was subtracted prior to the acquisition of raw photoluminescence spectra (Fig. 1C in text) . In each raw spectrum, 16 points at which Raman signal was small were selected (the wave numbers were 560, 656, 710, 738, 772, 800, 906, 994, 1014, 1140, 1192, 1388, 1518, 1728, 1772, and 1790 cm -1 ). Raw signals at these points were connected linearly as the background autofluorescence spectrum. (A) A typical raw spectrum (line) and its autofluorescence background spectrum (dotted line) are shown. After subtraction of the autofluorescence spectrum from the raw spectrum, the remaining spectrum was vector normalized for 616 points (2 cm -1 /pint) from 560 to 1790 cm -1 (Fig. 2C ). The normalized spectra were used for Raman spectrum analysis. Figure S4 . SIMCA analysis and its application to the Raman spectra (A) To visualize cell differentiation dynamics using entire information in the obtained spectrum, soft independent modeling of class analogy (SIMCA) method was used (Wold 1976) . SIMCA method visualizes multi-component data in a two-dimensional plane. We used spectra obtained at day 0 as the model spectra. For the model spectra, principle component analysis (PCA) was carried out, and a hyperplane was determined by PC1-PC4 vectors for the total spectra (Fig. 6) , while PC1-PC3 vectors were used for the Raman spectra (Fig. S4B) , to calculate the SIMCA plot. Averages of PC scores for the model spectra were set to the coordinates of the origin in the hyperplane. For individual spectra (not only for the model spectra but for all obtained spectra), absolute distance from the origin along the hyperplane was calculated as the leverage value. The distance (absolute value) to the hyperplane from the spectrum was calculated as the residue value. The values of leverage and residue were plotted in a two-dimensional plane (SIMCA plot). Because SIMCA calculates absolute values for both leverage and residue, it detects difference from the average of model spectra but not detects direction of the changes. Difference in the leverage axis roughly means difference of the fractions of major chemical components observed at day 0. and PC2 of the autofluorescence data. The result was similar to that observed using the entire spectra ( 
